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Background: The study aimed to determine the prognostic impact of clinical and pathological 
factors on survival among patients with small cell neuroendocrine carcinoma (SNEC), adeno- 
carcinoma (ADC), and squamous cell carcinoma (SCC). 

Methods: Eligible participants were all patients with histologically confirmed cervical cancer 
treated at Chiang Mai University Hospital between 1 995 and 2011. We included all patients with 
SNEC and randomly enrolled patients with ADC and SCC. We used competing-risk regression 
analysis to examine the risk of cancer-related death by histological type. 
Results: We included 130 (6.2%) women with SNEC, 346 (16.4%) with ADC, and 1 ,632 (77.4%) 
with SCC. Age >60 years (hazard ratio [HR] 4.9, 95% confidence interval [CI] 2.0-12.0) and 
lymph node involvement (HR 3.0, 95% CI 1.2-7.4) were prognostic factors among surgically- 
treated patients with SNEC. Deeper stromal invasion (HR 3.6, 95% CI 1 .6-8.3) was a prognostic 
factor in patients with SCC. In patients with advanced SNEC, age >60 years had a strong 
prognostic impact (HR 2.6, 95% CI 1.0-6.5) while the International Federation of Gynecology 
and Obstetrics stages III and IV were prognostic factors for patients with advanced stage ADC 
(HR 2.9, 95% CI 2.0^.4 and HR 4.5, 95% CI 2.6-7.9, respectively) and SCC (HR 1.7, 95% CI 
1 .4-2.0 and HR 3.7, 95% CI 2.8^.9, respectively) compared with the International Federation 
of Gynecology and Obstetrics stage IIB. 

Conclusion: Clinical and pathological prognostic factors in cervical cancer differed accord- 
ing to histological type. Taking the important prognostic factors for each histological type into 
consideration may be beneficial for tailored treatment and follow-up planning. 
Keywords: prognosis, cervical cancer, histology, competing risk, survival, prognostic factor 

Introduction 

Cervical cancer is the third most common female cancer and the fourth leading cause 
of cancer death in women worldwide.' About 529,800 new cases and approximately 
275,100 deaths occurred in 2008. Of these, more than 85%, 453,300 cases and 
242,200 deaths, occurred in developing countries, including Thailand.' In fact, cervical 
cancer was the second most common cancer among Thai women in 201 1, accounting 
for 14.4% of all female cancers^ with an age-standardized mortality rate of 9.7 per 
100,000 among Thai women in 2012.^ 

Histologically, squamous cell carcinoma (SCC) and adenocarcinoma (ADC) are the 
two most common subtypes, whereas small cell neuroendocrine carcinoma (SNEC) 
is an uncommon but aggressive subtype associated with poor survival compared 
with SCC and ADC.''"'' In addition to histological types, several potential prognostic 
factors including age,'"' the International Federation of Gynecology and Obstetrics 
(FIGO) stage,'""'^ tumor size,' '" '^ lymphovascular space invasion (LVSI),'* lymph 
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node involvement/ '"'"" number of positive nodes, '^ '^ depth 
of stromal invasion," parametrial invasion,^'"'"' '^^^ and treat- 
ment modality^ '^"''^' have been shown to influence survival, 
though not in all studies?^"^'' 

Knowledge of potential prognostic factors is important 
for optimal selection of treatment modality, monitoring 
treatment response, and planning of follow-up. Although 
there is a large body of literature on prognostic factors of 
cervical cancer, we are unaware of studies examining the 
magnitudes of prognostic factors according to histological 
type among patients with SNEC, ADC, and SCC. Therefore, 
the aim of this cohort study was to determine the association 
between clinicopathological factors and survival of patients 
with SNEC, ADC, and SCC treated at a university hospital 
setting in Thailand over a 16-year period. 

Materials and methods 

Setting and study population 

After approval fi^om the ethics review board, we conducted 
this cohort study at Chiang Mai University Hospital, Thailand, 
which has 1 ,400 beds and serves an average of 1 ,000,000 out- 
patients and 50,000 in-patients annually. Eligible participants 
were patients with histologically confirmed cervical cancer who 
were diagnosed and treated at Chiang Mai University Hospital 
between January 1995 and October 2011. We included all 
patients with SNEC because of its rarity and randomly enrolled 
patients with ADC and SCC. We imitated the distribution of 
SCC and ADC by enrolling a proportion of SCC patients that 
was approximately five times greater than that of ADC into 
the cohort. We used the standard morphologic criteria^' for the 
diagnosis of SNEC based on a consensus agreement of two 
gynecologic pathologists. We used immunohistochemical stains 
for neuroendocrine markers (chromogranin, synaptophysin, or 
CD56) to confirm the morphologic diagnosis. Using the criteria 
by Roman et al,^*" we identified LVSI based on hematoxylin and 
eosin staining, with exclusion of equivocal results. A gyneco- 
logic pathologist reexamined available histopathologic slides 
in cases where the pathological data was incomplete. 

Data on covahates 

and treatment guidelines 

We extracted clinical and pathological data from medical, 
pathological, and cancer-registry reports and databases. We 
obtained dates of patient death from the medical records and/or 
the registry of the Thai Ministry of Interior. The study outcome 
was cancer-related death. Cancer-specific survival was defined 
as the time from the date of treatment to the date of cancer-related 
death, last follow-up, or censoring, whichever came first. 



We used FIGO staging criteria^' for clinical stage in all 
patients. We defined early stage as FIGO stages I to IIA and 
advanced stage as stages IIB to IVB. We commonly performed 
primary radical hysterectomy and pelvic lymphadenectomy 
among patients with early stage of disease according to treatment 
guidelines in our hospital. Patients whose operative schedule 
was longer than 1 month from the date of operation scheduling 
also received neoadjuvant chemotherapy with triweekly cisplatin 
at a dosage of 75 mg/m^. Due to the aggressiveness of SNEC, 
patients with SNEC particularly received cisplatin plus etoposide 
instead of cisplatin alone (at a dosage of 75 mg/m^ for cisplatin 
and 100 mg/m^ for etoposide) and subsequently every 3 weeks 
for six courses after surgery. Further individualized adjuvant 
therapy was commonly considered according to the pathological 
findings after surgery, which included the following high-risk 
factors: lymph node involvement, parametrial invasion, and posi- 
tive surgical margin, and the following intermediate-risk factors; 
deep sttomal invasion, tumor size >4 cm, and LVSI more than 
ten spaces. Cisplatin-based was the first-line drug generally 
administrated to both patients receiving adjuvant chemoradiation 
therapy and adjuvant chemotherapy alone. Adjuvant chemora- 
diation therapy was given to patients who had either one of the 
high-risk pathological factors or at least two intermediate-risk 
factors, with weekly cisplatin at 40 mg/m^, except for patients 
with SNEC who still required etoposide plus cisplatin regimen. 
Triweekly cisplatin at 75 mg/m^ for four courses was adminis- 
trated to patients who required adjuvant chemotherapy alone, 
such as patients with LVSI more than ten spaces only. Radia- 
tion therapy with or without chemotherapy was usually given 
to patients with advanced cancer stage. Patients who either had 
poor performance status or refused chemotherapy received 
radiation therapy alone. 

Statistical analysis 

We performed all statistical analyses using STATA software, 
version 1 1 (StataCorp LP, College Station, TX, USA). The dif- 
ferences among categorical variables according to histological 
type were assessed with exact probability test, and analysis 
of variance, Kruskal-Wallis or median test, as appropriate, 
for continuous variables. Treating noncancer-related death 
as a competing cause of death, we computed hazard ratios 
(HRs) with 95% confidence intervals (95% CIs) using the 
Fine and Gray modeP^ for competing-risk regression in both 
univariable and multivariable analyses. Prognostic factors with 
/"-values <0.25 in the univariable analyses were included in the 
multivariable analyses. We estimated adjusted cancer-specific 
survival curves from cumulative incidence curves in the mul- 
tivariable model. 
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As data on pathological risk factors were only obtained in 
surgically-treated patients, we conducted analyses restricted 
to surgically-treated patients with early cancer stage and 
analyses stratified by cancer stage. The variables included in 
the analyses were age at diagnosis, FIGO stage, tumor size, 
LVSI, parametrial invasion, depth of stromal invasion, lymph 
node involvement, and treatment. All tests were two-tailed 
and we considered P- values of less than 0.05 as statistically 
significant. 

Results 

Patient characteristics 

We included a sample of 2,108 women with cervical can- 
cer over the 16-year study period. Of these, 130 (6.2%) 



had SNEC, 346 (16.4%) had ADC, and 1,632 (77.4%) 
had sec. Patients with SNEC were younger (mean age 

43.3 years, standard deviation [SD] +10.9) than those with 
ADC (mean age 49.3 years, SD +10.3) and SCC (mean age 

52.4 years, SD +12. 1) and were more frequently diagnosed 
with early cancer stage (63.1% for SNEC versus 28.9% 
for ADC and 26.5%) for SCC). Surgically-treated patients 
with SNEC had a higher proportion of all pathological risk 
factors than those with ADC and SCC, and those with SCC 
had a higher proportion of some pathological risk factors 
compared with ADC (Table 1). Surgically-treated patients 
with SNEC were also more likely to receive adjuvant 
chemotherapy (54.3%) than patients with ADC (4.7%) 
and SCC (4.9%). 



Table I Clinical and pathological characteristics of patients with cervical small cell neuroendocrine carcinoma, adenocarcinoma, and 
squamous cell carcinoma 



Characteristic 


Small cell 

■ ICU 1 UCI 1 IIIIC II 1 /O 1 


Adenocarcinoma 


Squamous cell 

V_ ul ^11 lUI lid II 1 /O 1 


P-value 


Overall 


130 (6.2) 


346 (16.4) 


1,632 (77.4) 




Age at diagnosis (years) 










<4S 


73 (56.2) 


1 18 (34.1) 


461 (28.3) 




45-60 


46 (35.4) 


178 (51.4) 


758 (46.4) 




>60 


1 1 (8.4) 


50 (14.5) 


413 (25.3) 




Mean (± SD) 


44.3 (±10.9) 


49.3 (±10.3) 


52.4 (±12.1) 


<0.00l 


FIGO stage 










Early stage 










1 


71 (54.6) 


92 (26.6) 


349 (21.4) 


<0.00l 


IIA 


1 1 (8.5) 


8 (2.3) 


84 (5.1) 




Advanced stage 










IIB 


26 (20.0) 


100 (28.9) 


448 (27.5) 




III 


16 (12.3) 


95 (27.5) 


558 (34.2) 




IV 


6 (4.6) 


51 (14.7) 


193 (1 1.8) 




Treatment 










Surgery alone 


6 (4.6) 


61 (17.6) 


198 (12.1) 


<0.00l 


Surgery + any adjuvant therapy 


66 (50.8) 


25 (7.2) 


127 (7.8) 




CCRT 


30 (23.1) 


1 16 (33.5) 


469 (28.7) 




RT 


26 (20.0) 


1 28 (36.9) 


788 (48.3) 




CT 


2(1.5) 


16 (4.6) 


50 (3.1) 




Tumor size (cm) 


(n=70*) 


(n=85*) 


(n=325*) 




<4 


55 (78.6) 


74 (87.1) 


298 (91.7) 




>4 


15 (21.4) 


1 1 (12.9) 


27 (8.3) 




Median (IQR) 


2 (1.0-3.5) 


2 (0.8-3.0) 


1.3 (0.4-2.7) 


0.01 1 


LVSI 










Negative 


22 (31.4) 


51 (60.0) 


178 (54.8) 


0.001 


Positive 


48 (68.6) 


34 (40.0) 


147 (45.2) 




Parametrial invasion 










Negative 


58 (82.9) 


81 (95.3) 


277 (85.2) 


0.020 


Positive 


12 (17.1) 


4 (4.7) 


48 (14.8) 




Depth of stromal invasion 










Inner to middle 1/3 


37 (52.9) 


57 (67.1) 


210 (64.6) 


0.138 


Outer 1/3 


33 (47.1) 


28 (32.9) 


1 1 5 (35.4) 




Lymph node involvement 










Negative 


56 (80.0) 


75 (88.2) 


266 (81.9) 


0.299 


Positive 


14 (20.0) 


10 (1 1.8) 


59 (18.1) 





Note: *Data on pathological risk factors were obtained from patients undergoing surgery as primary treatment only. 

Abbreviations: CCRT, concurrent chemoradiation therapy; CT, chemotherapy; FIGO, International Federation of Gynecology and Obstetrics; IQR, interquartile range; 
LVSI, lymphovascular space invasion; RT, radiation therapy; SD, standard deviation. 
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Prognostic factors according 
to histological type 

Surgically-treated patients with early cancer stage 

Five-year cancer-specific survival among patients with 
early stage was 64.0% for SNEC, 90.3% for ADC, and 
88.1% for sec. The 10-year cancer-specific survival 
among surgically-treated patients was 56.3% for patients 
with SNEC, 93.2% for ADC, and 89.7% for SCC. Among 
surgically-treated patients with SNEC and ADC, we found 
better 10-year survival rates in patients receiving adjuvant 
chemotherapy (70.3% and 100%, respectively) compared 
with surgery alone (55.6% and 96.2%, respectively), adju- 
vant radiation therapy (37.5% and 83.3%, respectively), 
and adjuvant chemoradiation therapy (30.1% and 82.5%, 
respectively), with P=0.032 for SNEC and P=0.182 for 
ADC. Among surgically-treated patients with SCC, those 
who underwent surgery alone showed a better 10-year 
survival rate of 95.3% compared with 87.5% for those 
receiving adjuvant chemotherapy, 82.0% for adjuvant 



radiation therapy, and 77.1%) for adjuvant chemoradiation 
therapy (P=0.001). 

Univariable analyses of surgically-treated patients 
showed that depth of stromal invasion and lymph node 
involvement were significant prognostic factors regard- 
less of histological type (Table 2). Because there were 
very few cancer-related deaths among surgically-treated 
patients with ADC (only five of 85 women), multivariable 
analysis could only be performed for patients with SNEC 
and SCC as shown in Table 3. Adjusted cancer-specific 
survival curves for significant prognostic factors among 
surgically-treated patients with SNEC and SCC are shown 
in Figure 1 . 

Patients with advanced cancer stage 

Five-year cancer-specific survival in patients with advanced 
stage was 1 8.0%, 39. 1 %, and 49.7% for patients with SNEC, 
ADC, and SCC, respectively. In univariable analysis, 
age >60 years, FIGO stage IV, and chemotherapy were 



Table 2 Univariable analysis of clinical and pathological prognostic factors in surgically-treated patients with cervical cancer according 
to histological type 



Characteristic 


Small cell neuroendocrine 


Adenocarcinoma 




Squamous cell carcinoma 




(n=70) 




(n=85) 




(n=325) 






HR (95% CI) 


P-value 


HR (95% CI) 


P-value 


HR(95% CI) 


P-value 


Age at diagnosis (years) 














<45 


2.3 (0.9-6.1) 


0.096 


2.3 (0.2-21.4) 


0.476 


0.7 (0.3-1.5) 


0.335 


45-60 


Reference 




Reference 




Reference 




>60 


5.8 (2.4-13.9) 


<0.00l 


7.4 (0.6-96.4) 


0.128 


I.I (0.2-4.7) 


0.925 


FIGO stage 
1 


Reference 




Reference 




Reference 




IIA 


1 .3 (0.3-5.5) 


0.717 


3.7 (0.8-18.2) 


0.102 


2.9 (1.3-6.8) 


0.013 


Tumor size (cm) 














<4 


Reference 




Reference 




Reference 




>4 


1.9 (0.7-5.1) 


0.173 


1.8 (0.2-14.9) 


0.592 


0.9 (0.2-3.7) 


0.870 


LVSI 














Negative 


Reference 




Reference 




Reference 




Positive 


1 .9 (0.8-4.6) 


0.171 


4.1 (1.6-10.8) 


0.004 


3.1 (1.5-6.4) 


0.002 


Parametria! invasion 














Negative 


Reference 




Reference 




Reference 




Positive 


1.5 (0.6-4.1) 


0.414 


7.9 (0.9-74.0) 


0.068 


3.1 (1.4-6.8) 


0.004 


Depth of stromal invasion 














Inner to middle 1/3 


Reference 




Reference 




Reference 




Outer 1/3 


3.1 (1.3-7.2) 


0.009 


9.1 (1.2-82.6) 


0.049 


6.1 (2.9-12.9) 


<0.00l 


Lymph node involvement 














Negative 


Reference 




Reference 




Reference 




Positive 


4.3 (2.0-9.1) 


<0.00l 


6.5 (1.1-36.8) 


0.036 


3.0 (1.4-6.3) 


0.003 


Primary treatment 














Surgery alone 


Reference 




Reference 




Reference 




Surgery plus any 


1 .2 (0.3-4.9) 


0.782 


4.3 (0.7-24.9) 


0.108 


4.1 (2.0-8.6) 


<0.00l 


adjuvant therapy* 















Note: *Adjuvant therapy; radiation therapy, chemotherapy, and concurrent chemoradiation therapy. 

Abbreviations: CI, confidence interval; FIGO, International Federation of Gynecology and Obstetrics; HR, hazard ratio; LVSI, lymphovascular space Invasion. 
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Table 3 Multivariable analysis of clinical and pathological prognostic factors in surgically-treated patients with cervical cancer according 
to histological type 



Characteristic 


Small cell neuroendocrine 

V" 




Squ3.mous cgW carcinoms. 




HR (95% CI) 


P-value 


HR (95% CI) 


P-value 


Age at diagnosis (years) 






Not included 




<4S 


1 .5 (0.5^.6) 


0.487 


in the analysis 


— 


45-60 


Reference 








>60 


4.9 (2.0-12.0) 


0,00 






FIGO stage 


Not included 








1 


in the analysis 


— 


Reference 


— 


IIA 






1.3 (0.6-3.0) 


0.563 


Tumor size (cm) 






Not included 




<4 


Reference 


— 


in the analysis 




>4 


1 .2 (0.4-3.3) 


0.706 






LVSI 










Negative 


Reference 


— 


Reference 


— 


Positive 


1.0 (0.3-3.4) 


0.936 


1 .3 (0.6-2.9) 


0.490 


Parametrial invasion 


Not included 








Negative 


in the analysis 


— 


Reference 


— 


Positive 






1.0 (0.4-3.0) 


0.968 


Depth of stromal invasion 










Inner to middle 1/3 


Reference 




Reference 




Outer 1/3 


2.0 (0.9-4.6) 


0.1 13 


3.6 (1.6-8.3) 


0.002 


Lymph node involvement 










Negative 


Reference 




Reference 




Positive 


3.0 (1.2-7.4) 


0.014 


1.3 (0.4-3.6) 


0.669 


Primary treatment 


Not included 








Surgery alone 


in the analysis 




Reference 




Surgery plus any 






1 .7 (0.6-4.7) 


0.317 


adjuvant therapy* 











Note: ^Adjuvant therapy: radiation therapy, chemotherapy, and concurrent chemoradiation therapy. 

Abbreviations: CI, confidence interval; FIGO, International Federation of Gynecology and Obstetrics; HR, hazard ratio; LVSI, lymphovascular space invasion. 



strongly associated with decreased survival regardless of 
histology (Table 4). 

In multivariable analysis, age >60 years (HR 2.6, 
95% CI 1 .0-6.5) and FIGO stage IV (HR 6.3, 95% CI 0.9^3 .4) 
were important prognostic factors for patients with advanced 
SNEC. Compared with FIGO stage IIB, FIGO stage III 
and IV were associated with poor survival among patients with 
advanced ADC (HR 2.9, 95% CI 2.0^.4 and HR 4.5, 95% CI 
2.6-7.9, respectively) and SCC (HR 1.7, 95% CI 1.4-2.0 and 
HR 3.7, 95% CI 2.8^.9, respectively) Age >60 years was bor- 
derline significant in patients with advanced SCC (HR 1.2,95% 
CI 0.9-1 .5) compared with age 45-60 years (Table 4). Adjusted 
cancer-specific survival curves for significant prognostic factors 
in multivariable models among patients with advanced stage 
are depicted in Figure 2. 

Discussion 

Our cohort study revealed that clinical and pathological 
prognostic factors differed according to histological type in 



patients with cervical cancer. Patients with SNEC had the 
poorest prognosis in both early and advanced cancer stage 
compared with ADC and SCC. 

Lymph node involvement and age at diagnosis >60 years 
had a significant impact on cancer-specific survival among 
surgically-treated patients with SNEC . In line with this, Boruta 
et aP' showed that lymph node involvement was a prog- 
nostic factor among patients with early stage SNEC treated 
by radical surgery and adjuvant chemotherapy. In contrast, 
a Taiwanese study of 116 surgically-treated patients with 
SNEC showed that lymph node involvement and age were not 
associated with survival.^" However, lymph node involvement 
had a strong prognostic impact for all 179 patients in that 
study, which included both patients receiving surgery and 
other treatments. Previous studies have shown advanced age, 
regardless of stage, is a poor prognostic factor in patients with 
SNEC."-^' Similarly, our findings showed that age >60 years 
was the only significant prognostic factor among patients 
with advanced stage SNEC while FIGO stage IV showed a 
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0 12 24 36 48 60 72 84 96 0 12 24 36 48 60 72 84 96 



Survival time (months) Survival time (months) 



Inner to middle 1/3 



Survival time (months) 



Figure I Adjusted cancer-specific survival in patients with early stage categorized by significant prognostic factors in multivariable analysis. 

Notes: (A) Age at diagnosis in patients with SNEC adjusted for tumor size, LVSI, depth of stromal invasion, and lymph node involvement: (B) lymph node involvement in 
patients with SNEC adjusted for age at diagnosis, tumor size, LVSI, and depth of stromal invasion: (C) depth of stromal invasion in patients with SCC adjusted for FIGO stage, 
LVSI, parametrial involvement, lymph node involvement, and primary treatment. 

Abbreviations: FIGO, International Federation of Gynecology and Obstetrics: LVSI, lymphovascular space invasion; SCC, squamous cell carcinoma; SNEC, small cell 
neuroendocrine carcinoma. 



strong effect but was not statistically significant, most likely 
due to the small sample size of only six SNEC patients with 
FIGO stage IV in our study. Thus, similar to the Taiwanese 
study, and even though we included all patients with SNEC 
over a period of 16 years, the statistical precision for some 
of the estimates was still low. This may, in part, explain some 
of the discrepancy. 

We noted a slightly better 10-year survival after surgery 
among patients with ADC compared with SCC. This may 
result from a lower proportion of pathological risk factors 
such as LVSI, parametrial involvement, deeper stromal inva- 
sion, and lymph node involvement. Likewise, Kasamatsu 
et al'^ reported higher percentages of LVSI, deeper stromal 
invasion, larger tumor size, vaginal infiltration, and greater 
number of positive pelvic lymph nodes in FIGO stage I-IIB 
patients with ADC than those with SCC in their study. 
However, no significant difference in 5 -year survival between 
ADC and SCC was observed in that study, with 89%, 92%, 
and 38% in ADC patients with pathological stage pTlb, 
pT2a, and pT2b, respectively, versus 89%, 89%, and 62% 



in SCC patients with pathological stage pTlb, pT2a, and 
pT2b, respectively. Among advanced ADC patients, our find- 
ings revealed a prognostic value of FIGO stage III and IV 
compared with FIGO stage IIB. Consistent with our results, 
prior studies reported significant impact of advanced FIGO 
stage on survival among patients with ADC,''"'* though two 
studies used FIGO stage I as a reference group." '* 

In surgically-treated SCC, deep stromal invasion was the 
only significant prognostic factor in our study. Consistently, 
a study that combined FIGO stage I-IIB SCC (445 patients) 
and ADC (123 patients) also revealed a prognostic impact of 
deeper stromal invasion on both overall and recurrence-free 
survival." In contrast, previous studies found no prognostic 
impact of deep stromal invasion while pelvic lymph node 
metastasis, parametrial involvement, and positive surgical 
margin were prognostic factors in patients with stage IA2-IIA 
SCC who underwent radical hysterectomy.' " '^ FIGO stage III 
and IV were significant prognostic factors in advanced stage 
SCC in our results. Correspondingly, a study of cervical can- 
cer patients with locally advanced stage including 66 women 
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with sec (93%) and five women with ADC (7%) found a 
significant poorer 5 -year overall survival among patients with 
FIGO stage III (77.0%) and IVA (42.9%) than those with 
FIGO stage IIB (83.5%) (^=0.041).^'' In contrast, another 
recent study of 125 women with locally advanced cervical 
cancer (105 [84%] women with SCC, and 20 [16%] women 
with ADC) demonstrated that, for the entire group, FIGO 
stage III was not associated with significantly decreased 
overall survival compared with FIGO stage I + II (HR 1 .2, 
95% CI 0.4-3.4)." 

Our study showed no significant prognostic difference in 
multivariable analyses among treatment modalities in both 
surgically-treated and advanced stage patients. In line with our 
findings, previous studies including patients with SCC, ADC, 
and adenosquamous carcinoma found no significant difference 
between radical hysterectomy with systematic lymphadenec- 
tomy alone and surgery plus postoperative adjuvant radio- 
therapy. '''•'^ Another study of SNEC also found no significant 
benefit of radical surgery plus any adjuvant therapies over 
radical surgery alone among 94 surgically-treated early stage 
patients with SNEC (14 patients from authors' institute and 
82 retrieved from prior studies).^' However, the better 10-year 
survival of surgically-treated SNEC and ADC patients with 
adjuvant chemotherapy compared with those treated by sur- 
gery alone and other adjuvant types may indicate a positive 
impact of adjuvant chemotherapy after surgery among these 
patients. In contrast to SNEC and ADC, we found a better 
10-year survival in SCC patients with surgery alone compared 
with other adjuvant types. The reason for this better survival is 
unclear, but may be, at least in part, related to the fact that the 
patients who received any type of adjuvant therapies usually 
had a higher percentage of pathological risk factors or had 
greater disease extension than those receiving surgery alone. 
Thus, the better survival was observed among patients who 
received surgery alone. Moreover, SCC is considered as a less 
aggressive histological type that has not much adverse impact 
on patient survival." Although concurrent chemoradiation 
therapy (CCRT) is the standard treatment for locally advanced 
cervical cancer, our results showed no significant difference 
among CCRT and other treatment modalities in patients 
with advanced cancer stage. Likewise, a study among locally 
advanced SCC and ADC treatments in Thailand revealed no 
significant benefit of CCRT over radiotherapy alone.'"' 

Strengths of our study include the relatively large number 
of patients with SNEC from a single institute. All patients 
were treated with uniform surgical techniques or treatment 
guidelines. In addition, all surgical pathological specimens 
were evaluated by gynecologic pathologists in our hospital. 
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Figure 2 Adjusted cancer-specific survival in patients with advanced stage categorized by significant prognostic factors in multivariable analysis. 

Notes: (A) Age at diagnosis in patients with SNEC adjusted for FIGO stage and treatment: (B) FIGO stage in patients with ADC adjusted for age at diagnosis and treatment; 
(C) FIGO stage in patients with SCC adjusted for age at diagnosis and treatment. 

Abbreviations: ADC, adenocarcinoma: FIGO, International Federation of Gynecology and Obstetrics; SCC, squamous cell carcinoma; SNEC, small cell neuroendocrine 
carcinoma. 



Limitations to our study include the retrospective design and the 
rather small number of patients and deaths among surgically- 
treated patients with ADC. Therefore, the multivariable analysis 
could not be performed to confirm the association of prognostic 
factors among surgically-treated patients with ADC. 

In conclusion, we reported that clinical and patho- 
logical prognostic factors in cervical cancer differed 
among histological type. Age >60 years and lymph node 
involvement had a strong prognostic impact in patients 
with SNEC. Deeper stromal invasion and FIGO stage were 
prognostic factors among patients with SCC while FIGO 
stage was a strong prognostic factor in advanced stage ADC. 
These important prognostic factors for each histological type 
may be beneficial for taking into consideration for tailored 
treatment and follow-up planning. 
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